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Look at all the genomes!

Annual Eukaryote Genome Submissions
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Why CGR?
Comparative genomics

iInvestigators face several
limitations and challenges

« Multiple different user interfaces

* Limited number of organisms
supported

 Siloed data and applications
« Must download data to apply tools

 Limited scalability

« Data quality issues
% % B % % NCBI



Solution
NIH Comparative Genomics Resource (CGR)

What: CGR maximizes the impact of
eukaryotic research organisms and
their genomic data to biomedical
research.

How: CGR facilitates reliable
comparative genomics analyses through
community collaboration and an NCBI
genomics toolkit. The toolkit includes
high-quality data, tools, and interfaces
for connecting community-provided
resources with NCBI.
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CGR Benefits

SCIENTIFIC ADVANCEMENT

Maximize impact of eukaryotic research organisms to biomedical research

NEW DISCOVERY AMPLIFICATION
Equal access to all eukaryotic organism data with better connections to community resources
SCALABLE ANALYSES
Support data growth with emerging big data approaches
NEW AND IMPROVED COMPARATIVE GENOMICS TOOLS
Promote high-quality data submission, exploration, analysis, and retrieval
with seamless user experiences
HIGH QUALITY GENOMIC DATA
Serve standardized, uncontaminated, and consistently annotated
eukaryotic genomic data from NCBI Archives
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https://www.ncbi.nlm.nih.gov/datasets/
NCBI Datasets

WEB INTERFACE

Easily search, browse, select and download
gene, genome, and virus datasets

« Easy-to-use web and
programmatic interfaces

API

Advanced programmatic
access to gene, genome, and
virus datasets

« Data delivery in formats that
support both web and
programmatic users

« Helpful documentation and
tutorials COMMAND LINE TOOL

Easy to use programmatic access to gene,
genome, and virus datasets
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https://www.ncbi.nlm.nih.gov/datasets/

NCBI Datasets Genome Data Package

Data

* Genome FASTA

* Annotation (GFF,
GTF, GBFF)

* Transcript, Protein,
CDS FASTA
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GENOME

GENOME DATA PACKAGE

Genomic FASTA

Transcript FASTA*
Protein FASTA*
CDS FASTA*
Genome GFF3*
Genome GTF*
Genome GBFF*

W

Data report

Sequence report
Dataset catalog

/

Metadata
Contains metadata

i Cn)

from Assembly, Gene,

BioSample, and

BioProject databases
JSON lines format

NCBI



Comparative
Genome
Viewer (CGV)

Compare
genomes through
assembly
alignments

Over 700
alignments for
over 300 species!

Preprint:
PMC10705539
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https://blast.ncbi.nlm.nih.gov/Blast.cgi
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CGR Benefits

SCIENTIFIC ADVANCEMENT

Maximize impact of eukaryotic research organisms to biomedical research

NEW DISCOVERY AMPLIFICATION
Equal access to all eukaryotic organism data with better connections to community resources
SCALABLE ANALYSES
Support data growth with emerging big data approaches
NEW AND IMPROVED COMPARATIVE GENOMICS TOOLS
Promote high-quality data submission, exploration, analysis, and retrieval
with seamless user experiences
HIGH QUALITY GENOMIC DATA
Serve standardized, uncontaminated, and consistently annotated
eukaryotic genomic data from NCBI Archives
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Input assembly

Foreign
Contaminant
" [ ]
Screening (FCS) FCS-adaptor common resox K
T ] contaminants [T
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Easy
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Reliable sequencing adaptors non-source organisms
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specificity

Fast 1

S d d f Clean l:e'n-{:) d .t. d : t. f Open Access

apid and sensitive aetection or genome
lre wetls Lzl el assembly contamination at scale with FCS-GX

Alexander Astashyn'?, Eric S. Tvedte'!, Deacon Sweeney', Victor Sapojnikov', Nathan Bouk', Victor Joukov',
Eyal Mozes', Pooja K. Strope', Pape M. Sylla', Lukas Wagner', Shelby L. Bidwell', Larissa C. Brown',

Karen Clark', Emily W. Davis', Brian Smith-White', Wratko Hlavina', Kim D. Pruitt, Valerie A. Schneider' and
Terence D. Murphy '™

Submit Genome Biology 2024
https://doi.org/10.1186/s13059-024-03198-7

GenBank submission
screening https://github.com/ncbi/fcs

TRY ME!
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https:///
https://github.com/ncbi/fcs
https://github.com/ncbi/fcs

FCS-GX identifies contamination across the tree of life

36.8 Gbp of suspected contamination
* 0.16% bases
* 1.30% sequences
* Nearly 3 million annotated
proteins
« Half from 161 assemblies
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EGAP: Eukaryotic Genomnre

Annotation Pipeline
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RefSeq vs Ensembl RefSeq vs GenBank RefSeq vs UniProt
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>580 current vertebrate annotations
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Public EGAPX

Goals:

NCBI EGAP that you can
run yourself

Nextflow pipeline
available using Docker
container

Produce submission-
ready annotation

Work with public or
private data

Cloud-ready
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Expanding
annotation

within a
species

National Center for Biotechnology Information
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 NCBI RefSeq
« Key organisms based on users or taxonomic

placement

* Focus on “reference” genomes (typically 1 per
species)

« Aim for highest quality annotation

« Additional assemblies
« Annotate through EGAPXx or LiftOff-type approach

 Promote submission with annotation into
GenBank archive

 Future support for pan-genomes combining the
above



How Do | Get Involved?

Reach out to us at
cgr@nim.nih.qov

Sign up for our
mailing list -
bit.ly/Subscribe CGR
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Visit the CGR website
ncbi.nim.nih.gov/cgr
and click the yellow
Feedback button on the
bottom right of the page

Look out for future
meetings, workshops,
webinars, surveys, small
group sessions, user
testing, and interviews to
inform the development
process
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Q Search NCBI .

CGRhome  AboutCGR  Newsandevents  Dataresources  Analysistools  Data quality tools

NIH Comparative'Genomics Resource (CGR)

Maximizing the impact of eukaryotic research organisms

Comparative genomic analyses are a powerful tool for scientific discovery. CGR
is an NIH-funded, multi-year NLM project to establish an ecosystem to facilitate NIH Comparat Bitire I © e
reliable comparative genomics analyses for all eukaryotic organisms in . e M 3 Watch later. Swre
collaboration with the genomics community. The project’s vision is to maximize 3

the bi impact of eukaryotic research isms and their genomic data 1 L% g 1 ‘
resources to meet emerging research needs for human health. To achieve this,

NCBI will provide high-value data and assorted tools compatible with
NIH Compz » /e (CGR)
Genomics Rbouu rce

Get CGR updates

-

Join our mailing list to receive CGR updates and opportunities to provide [

feedback. e e e
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Discover CGR
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About CGR News and events Get involved

Learn how NIH is creating new opportunities for Read the latest CGR news and find Help shape the future of comparative genomics
comparative genomics research and amplifying opportunities to engage—community input is research. Email cgr@nim.nih.gov to share your
community resources. essential to CGR's success. thoughts, participate in a user feedback

session, or contribute data or tools.

Data resources Analysis tools Data quality tools
Browse and download sequence and metadata Explore and analyze biological sequences and Improve your assembled genomes prior to
for genomes, genes, proteins and transcripts data. submission.

across eukaryotic organisms.
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CGR product team leads & admin Developers, subject matter experts and support
Terence Murphy Kelsey Aadland Emily Davis Avi Kimchi Dong-Ha Oh Mirian Tsuchiya
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Aron Marchler-Bauer Alex Astashyn Amelia Fong Vadim Lotov Victor Sapojnikov Craig Wallin
Anne Ketter Andrea Asztalos Steven Gaudaen Shennan Lu Robert Smith Jiyao Wang
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NCBI Leadershi P Evgeny Borodin Weratko Hlavina Patrick Masterson Pooja Strope Irena Zaretskyna
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Steve Sherry

Watch NCBI News for updates!

contactus iNfo@ncbi.nim.nih.gov http://www.ncbi.nIm.nih.gov/news/
https://www.youtube.com/user/NCBINLM
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